BIOCHEMICAL SOCIETY TRANSACTIONS
is not shown. The enzymes used were: E, EcoRI; H, HindIII; Bg, BgnI; X, XhoI; Sg, SalGI; Hp, HpaI; B, BamHI; Sp, SaPI; A, AspAI; K, Kpnl; and S, Smal. The numbered subfragments above the map refer to additional pSZ clones.
dence from Schell et al (1979) , who investigated the loss of phenotypic characters resulting from the insertion of the transposon Tn7 into Ti plasmids, which suggests that the nopaline synthetic genes, which will show, at best, low homology with plasmid-pTiB6S3 sequences, should be located close to the end of the T-DNA.
Although it has been shown that Escherichia coli RNA polymerase in vitro will transcribe portions of the T-DNA (Drummond et al., 1977; Ledeboer, 1978) , maxicells (Sancar et al., 1979) containing plasmid pSZ595 make plasmid-encoded proteins only from vector-pMB9 genes. We have investigated the maxicell-RNA transcripts of this plasmid to determine whether the apparent block to expression in vivo occurs at transcription or at translation.
Subfractionation of the endonuclease-HindIII-produced fragment containing the end of the T-DNA has proved difficult, as few restriction endonucleases cleave in this region. In addition to those enzymes shown in Fig. 1 , endonucleases HgiAI and HaeIII all generate large (greater than 0.9 x lo6 daltons) fragments in this region. We have been screening enzymes whose recognition site comprises four bases in order to break up this region into lengths suitable for sequencing.
One piece of gross sequence information obtained to date is that, at a distance corresponding to 3 x 106-4 x lo6 daltons to the left of the T-DNA, is a short region of high G C content, as evidenced by retardation of restriction-endonuclease-produced fragments on acrylamide gels and relative buoyant density. Poly(ADP-ribose) is the product of a chromatin-bound enzyme system that catalyses the addition of the ADP-ribose moiety of NAD+ to nuclear proteins, with the concomitant release of nicotinamide. ADP-ribosylation has been found to occur in the nuclei of all eukaryotic systems so far studied (Hilz & Stone, 1976; Hayaishi & Ueda, 1977 1978). Increase in radioactivity in the supernatant of a IOmin, 10OOOg centrifugation in 66% (v/v) ethanol/50m~-sodium acetate, pH5.0, gave an indication of the amount of acid-insoluble material digested. Results of this preliminary characterization showed that 92% was solubilized with snake-venom phosphodiesterase, 17% with spleen phosphodiesterase, 14% with ribonuclease, 0% with deoxyribonuclease, 68% with Pronase, 87% with base, and 2 1% with hydroxylamine. This digested material was then subjected to a number of t.1.c. systems. Unambiguous determination of poly(ADP4bose) was made by digestion with snake-venom phosphodiesterase, which gives rise to phosphoribosyl-AMP, a unique marker for poly(ADP-ribose), which was identified by t.1.c. on polyethyleneimine-cellulose (K.
Randerath & E. . Phosphoribosyl-AMP was further characterized by digestion with alkaline phosphatase to give ribosyladenosine and identified by t.1.c. (Miwa et al., 1979) . The above two studies gave an average chain length of polymer attached to protein of 1.2 ADP-ribose units. The linkage between poly(ADP-ribose) and protein has been reported to be sensitive to both base and hydroxylamine (Nishizuka et al., 1969) . T.1.c. analysis of the transient products of these chemical digests showed that ADP-ribose was indeed produced. Digestion of gradient material overnight with 0.2 M-NaOH will produce 5'-AMP from monomer, 3'-AMP from RNA, but will not digest polymer. The results of two different t.1.c. systems (Schwartz & Drach, 1975 ; E. Randerath & K. indicated that, in fact, 15% of material was present as 3'-AMP, 55% as 5'-AMP and 20% remained on the origin as polymer. Further digestion of the base-treated material with 3'-nucleotidase (EC 3.1.3.6) and 5'-nucleotidase (EC 3.1.3.9, followed by determination of percentage decrease in AMP and increase in adenosine on t.1.c. gave similar values, which corresponded well with those of the enzymic digests with respect to both amount of RNA and the polymer/monomer ratio.
The possibility of DNA contamination was eliminated by an exhaustive digest with snake-venom phosphodiesterase, deoxyribonuclease I and alkaline phosphatase, followed by a borate t.1.c. system capable of distinguishing adenosine from deoxyadenosine (K. Randerath & E. . This analysis showed the complete absence of deoxyadenosine and therefore of DNA. It was then possible to carry out further analysis of the properties of the system in uivo. It has been well established that a number of inhibitors exist capable of inhibiting poly(ADPribose) polymerase in uitro, including thymidine (Preiss et al., 1971) . Thus cells were taken 6 h before labelling and incubated with 5 mwthymidine, 2 m~-3-aminobenzamide or 2 mM-3-methoxybenzamide, the latter two being inhibitors that have been developed in this laboratory and found to produce an even higher percentage inhibition than others previously described (M. R. Purnell & W. J. D. Whish, unpublished work). However, with these inhibitors only 10% inhibition of the ADP-ribosylation of protein was found. Chain-length studies revealed that although the radioactivities in AMP were the same, there was no detectable phosphoribosyl-AMP. This provides the interesting possibility that the inhibitors work at the polymerization step but not at the initiation step. It is therefore possible that more than one enzyme exists, one for initiation and one for polymerization. It thus appears that the analysis of ADP-ribosylation in uivo can provide much insight into understanding the role of this complex system.
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Adamietz, P., Bredehorst, R., Hilz, H. (1978) Eur. J . Biochem. 91, Poly(ADP4bose) synthetase is a nuclear enzyme responsible for the covalent modification of proteins by ADP-ribose or an oligomer thereof. NAD is cleaved at the nicotinamide-ribose bond and the ADP-ribose is attached to either a protein or a protein-bound (ADP-ribose), chain, where n = 1-30.
The biological function of this enzyme remains unknown. It has been postulated that the enzyme may be involved in DNA synthesis, transcription or repair (Hilz & Stone, 1976) . During a recent study involving the screening of benzamide molecules as potentially specific inhibitors of the enzyme, it was found that Vol. 8 acetophenone and 3-aminoacetophenone were inhibitory (M. R. Purnell & W. J. D. Whish, unpublished work). Nicotinamide is known to inhibit the enzyme, and the binding site is highly specific (Priess et al., 1971 ). The effect of several phenones on the enzyme was examined to see whether the same specificity was required for inhibition by analogues of acetophenone.
Poly(ADP-ribose) synthetase was extracted from porcine thymus nuclei, isolated as described by Khan & Shall (1976), with 0.5 M-NaCl/lOOrnM-triethanolamine/HCl (pH 8.2)/10m~-MgC1,/2.5 mM-dithiothreitol. The enzyme activity was determined by the incorporation of [3H]NAD+ into acid-insoluble material. The reaction mixture contained 100mM-triethanolamine/HCl, pH 8.2, 10 mM-MgCI,, 2.5 mM-dithiothreitol, 5 0 ,~~-f3HINAD (sp. radioactivity 2mCi/mmol) in 180~11. The reaction was started by the addition of 2 0 3 of 0.5 M-NaCI extract.
